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L.OTI CAM ON

Trong thoi gian thye hién va hoan thanh dé tai, chiing em da nhan dwgc rat nhiéu
su quan tam, gitp dd, tao diéu kién tir moi phia. Ching em xin gti 101 cam on chan thanh
dén:

Vi long biét on sau sac nhat, chiing em xin giti dén ¢6 Nguyén Thi Hai Ly, da tan
tinh chi bao, hudng dan trong qua trinh chon lya y twdng va trong sudt qua trinh thyre hién
deé tai, cho ching em nhitng budi n6i chuyén, thao luan veé linh vyc séng tao trong nghién
cttu khoa hoc ciing nhu kién thitc vé dé tai dang nghién ctru.

Vi long biét on sau s ac nhat, ching em xin gi d én TS. Lwu Van Chinh- Vién
Hoé hoc cac hgp chat thién nhién- Vién Han 1am va Khoa hoc Cong nghé Viét Nam va
phong Hoa tong hgp da gitp do, tao diéu kién cho chiing em hoan thanh dé tai nay.
Ching em ciing xin g 10i cdm on chan thanh d én cac thay c6 trong Ban giam
hiéu nha treong, cac thay c6 gido truong THPT Chuyén Tran Phu, S& Gido duc va Bao
tao Hai Phong da hét sitc quan tam, wu &i, tao diéu kién to6t nhat cho ching em tham gia
va hoan thanh dé tai.

Sau cung, em xin kinh chic cac thay c6 doi dao sttc khoé, niém tin dé tiép tuc thyc

hién sit ménh cao c4, truyén dat kién thitc cho cac thé hé mai sau.

Chuing em xin tran thanh cam on!

Hai Phong, ngay 01 thang 01 nam 2017
Nhém hoc sinh

Bui D6 Minh Quan — D6 Phwong Mai
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4 ICso No6ng do tc ché 50% té bao
5 LDso Nong do trung binh gay chét 50% dong vat thi nghiém trong
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6 MeOH Metanol
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10 M Phan ti lugng
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12 H Hiéu suit
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PHAN I: TOM TAT

La mot sesquiterpene dw ¢gc phan lap tir tinh dau cua cay gung gi6 (Zingiber
zerumbet Smith) - mot loai cay dac hitu ctia Viét Nam, zerumbone hién dang duw gc xem
nhw la m6t ng ¢ vién rat tiém nang cho viéc phat trién cac thudc diéu tri ung thv nho
kha nang gdy doc chon loc mot s6 dong té bao ung thu va it gy doc cho té bao lanh. Tuy
nhién, zerumbone rat it phan cuwc, khé thim qua mang nén bi han ché kha nang tng dung
khi lam dugc pham. Dinh hwéng nghién citu cta dé tai la tao ra mot vai dan xuat mdi cua
zerumbone vGi kha nang tan trong nwdc dwgc cai thién nham tang ng dung cta hoat chat
nay. Chung em da tién hanh: chiét tach va tinh ché zerumbone ttr tinh dau ctua cay ging
gio; chuyén hda zerumbone thanh mét s6 dan xuat phan cyc hon, xac dinh cau tric hoa
hoc cac dan xuat méi qua cac phwong phap pho nhu: NMR va HRMS; dong thoi danh gia
hoat tinh khang ung thw in vitro cia ching doi véi cac dong té bao ung thw ngudi. Két
qua cho thdy cac dan xudt mdi ctia zerumbone dugc di éu ché véi hiéu sudt 6n dinh, do
phan cyc dugc cai thién ro rét, c6 kha nang gay doc kha manh déi véi mot s6 dong té bao
ung thv nhw Hep-G2, LU, Jurkat, Hela va SW 480, MCF-7 déu t6t hon so vGi zerumbone,
dac biét 1a hgp chat (3a) c6 hoat tinh manh hon gap 10 lan so vGi zerumbone. Hgp chat
(3b) cao nhat la & dong té bao ung thw Hep-G2: 0,58 pg/mL. Cac dan xuat mdéi (3a) va
(3h) da dugc thit nghiém hoat tinh tc ché khoéi u trén thach mém, két qua chi ra rang ca 2
hoat chat nay déu c6 kha nang lam gidm mat do va kich thuéc trung binh cua cac khai u.



PHAN II: NOI DUNG DPE TAI
CHUONG I: MO PAU

I.1. Li do chon deé tai

Ung thw dugce biét dén nhuw la mot khoi u ac tinh, day 1a m6t nhém cac bénh lién
quan dén sy tang tredng té bao bat thuong c6 kha nang xam nhap, 1ay lan dén cac bd phan
khéac cua co thé. Ung thw la mot trong nhitng nguyén nhan gay t vong hang dau trong xa
hoi hién dai. Hang nam, trén thé gidi c6 khoang 12,7 triéu tredng hgp méi mac ung thw
duwgc phat hién va khoang 7,6 triéu bénh nhan tt vong vi can bénh nay. Cac so liéu thong
ké y hoc méi day nh at cho thdy c6 khoang hon 100 loai ung thw khac nhau c6 thé anh
huwéng dén cudc song ctia con nguwsi. Viét Nam thude cac quoc gia co ty 1€ mac bénh ung
thu cao nhat doi véi ung thu phoi, ung thw gan, ung thw ¢ ti¥ cung va ung thu da day va
van c6 dau hiéu tang lén. Udc tinh khoang 85% s6 bénh nhan ung thw & Viét Nam dugc
phat hién & gan do tudi 40, so6 liéu nay dang c6 dau hiéu tang 1én va c6 xu huwéng tré hoa.
Trong nhiéu thap ki qua, cac nha khoa hoc da c6 nh tng budc tién vugt bac trong chan
doan va diéu tri can bénh nay, nhiéu loai thuéc da dwoc tong hgp dé diéu tri cac bénh ung
thu khac nhau va dwgc st dung mot cach hiéu qua nhu: 5-FU trong diéu tri ung thu dai
trang, melphalan trong di éu tri ung thv mdau, genefitib trong di éu tri ung thw phoi. Bén
canh céc thuoc tong hgp thi cac thudc tir thién nhién hodc c6 nguon goc tir thién nhién
cling da dw gc phat hién va st dung rat hiéu qua trong di éu tri ung thw nhu: taxol,
vinblastine, camptothecin, podophyllotoxin, curcumin va mot sé dan xuat caua chung. Tuy
vay, cho dén nay ung thu van la mot thach thitc 16n déi véi cac nha khoa hoc.

Gan day, r at nhiéu cac hoat chat tir thién nhién thé hién hoat tinh gay doc té bao
tiém nang da dw gc tim thdy nhu: zerumbone, murrayafoline A, indirubin, curcumin....
Nhirng hgp chét nay dugc xem nhuw la cac chat dan dwong trong diéu tri ung thw, trong do
dién hinh la hgp chat zerumbone phan 1ap tir loai ging gi6 (Zingiber zerumbet), hgp chat
nay c6 ham lwgng 16n trong cdy, dé phan lap, it doc va c6 kha nang gay doc té bao chon
loc. Zerumbone con thé hién dugc hoat tinh tc ché sy phat trién ctia nhiéu dong té bao
ung thw nhw: ung thw phdi, ung thw gan, ung thv ¢6 t& cung, ung thw mau va ung thw
tuyén tuy theo nhiéu co ché khac nhau nhw kim ham hay loai trtt yéu t6 NF-kB hoat dong
la tdc nhan gay ung thu, co ché oxi hoa khtt va thiic day cac té bao ung thu chét theo lap
trinh (apoptosis).

Mac du zerumbone c6 ham lwgng 16n trong cay girng gio va hoat tinh gay doc té
bao tiém nang nhwng ching it phan cic lam han ché (ng dung trong y dwgc. Ngoai ra, cac
nghién cttu vé cac chuyén hda chiing thanh cac dan xudt mdi, c6 tiém nang va danh gia
hoat tinh gay doc té bao cua chiing nham khai thac st dung hiéu qua nguon dugc liéu nay
van chwa nhiéu. Chinh vi vay ching em nghién ctu dé tai “Tong hop cdc dan xudt mdi twr
zerumbone va danh gid tiém ndng st dung chuing trong diéu tri ung thw” dé thiét ké, tong



hgp va tham do cac hoat tinh chdng ung thw in vitro mét s6 dan xudt mdéi cua zerumbone
lam co s@ cho cac nghién citu sau hon tién tGi khai thac ¢ng dung cta ching trong dugc
pham nham phuc vu cho viéc cham séc sitc khoe cong dong.

[.2. Muc tiéu nghién citu

- Thu thap tai liéu tham khdao vé loai girng gi6 (Zingiber zerumbet Smith), hoat
chat zerumbone.

- Thu thap mau cay girng gio6 (Zingiber zerumbet Smith) & Tam Péo, Vinh Phic,
Hai Duong.

- Phan lap va tinh sach hoat chit zerumbone.

- Chuyén héa chat nay thanh cac dan xuat mdi tir zerumbone nham cai thién d 6
phan curc, tang tinh thim qua mang té bao nham tang kha nang tng dung dwoc pham cuia
zerumbone trong diéu tri ung thw. Tinh toan hiéu suat cta phan tng.

- Xac dinh cdu tric cta cac dan xuat mdi bang pho cdng huwdng tir hat nhan (NMR)
1 chiéu, 2 chiéu va kiém tra lai bang pho khoi phan giai cao (HRMS).

- Panh gia hoat tinh gay doc té bao cua cac dan xuat mdi trén mot so6 dong té bao
ung thw & nguwdi nhu: ung the gan Hep-G2, ung thw phéi LU, ung thv méau & nguoi Jurkat,
ung thu ¢6 ti* cung Hela, ung thw dai trang SW 480 va ung thv via MCF-7 .

- Lva chon dan xuat di én hinh dé danh gia hoat tinh gay doc té bao cta cac dan
xudt trén thach mém.

I.3. Cau héi nghién ciru

- Tai sao hgp chat zerumbone trong cdy giing gi6 (Zingiber zerumbet Smith) lai c6

hoat tinh chéng ung thw manh?

- Tai sao phan cuc kém lai khién zerumbone bi han ché &ng dung trong y hoc?
- Cho dén hién nay da c6 nhitng nghién cttu nao vé zerumbone?

- Nhitng nghién cttu tong hgp nhitng dan xuit médi cua zerumbone da tao ra nhitng
chat dich nao?

- Tai sao lai stt dung phwong phap dun hoi lwu trong nuwéc dé chiét xuat zerumbone
tw cay gung gio (Zingiber zerumbet)?

- Dé téng hop cac dan xuat mdi cua zerumbone, em da c6 hwdng chuyén hoa gi,
tac dong vao nhom chirc nao? Tai sao?



- Cac luan ctr khoa hgc nao chitng minh nhom dienone la trung tam hoat tinh quan

trong cua zerumbone?

tang cwong hoat tinh chong ung thu?

- Tai sao cac dan xudt chita nhom amine lai c6 kha nang lam tang do phan cuc va

- Dé gan cac amine vao zerumbone ma khong lam mat trung tam hoat tinh quan

trong dienone can can thiép vao vi tri nao va st dung nhitng phan &ng nao?

I.4. Gia thuyét khoa hoc

- Trong phan tt zerumbone, nhém dienone la trung tam hoat tinh cua zerumbone
nén khi cau tric nay bi bién d 6i sé lam mat hodc gidam hoat tinh. Chinh vi vay, moi sy
bién do6i hoa hoc vao cau tric ctia zerumbone can phai dwgc thye hién sao cho cau tric
vong va trung tam hoat dong dienone van dugc bao toan.

- Vi tri dé can thiép hoa hoc la nhém néi déi va nhém —CH3 & vi tri C s6 6. Khi

gan cac amine vao zerumbone & vi tri nay khong lam thay d 6i cdu tric cia trung tam hoat
dong dienon nén khong lam mat hoat tinh chéng ung thu ctia zerumbone.

hoat tinh chong ung thw vén c6 cua hoat chat nay.

- Cac goc amine trong cac amine mach thang hodc di vong hodc carbazole dang
dugce st dung phd bién trong tong hgp thudc, khi két hgp v6i zerumbone c6 thé 1am tang

L.5. Ké hoach nghién citu

Bang 1: Ké hoach nghién citu

A o Thoi gian | Thoi gian Nhan xét cong viéc hoan
STT Ten cong viec ﬁ gM ’ . g VIS
dy kien | thyc hién thanh
Nghién ctru tai liéu lién quan dén . 1/3/2016 —
1 o 2 tuan
y tudng. 13/3/2016
N . . 15/3/2016 - Hoan thanh dé cwong nghién cttu.
2 Lap dé cwong nghién ciu. 1 tuan N 3 . R
20/3/2016 Nho gido vién huéng dan duyét.
Thu thdp mau girng gié can tim, 22/3/2016 - DA tha thip d \ dit Luone eim
a thu thap ding va da
3 gri mau cho vién sinh thai dé xac 2 tuan 05/4/2016 P % o & 8ung
A x gid can thiét.
nhan mau.
Nghién cttu cach phan lap 07/4/2016 Dba phan 1ap zerumbone v&i hiéu
4 zerumbone t* gitng gio6 twai vai 1 tudn A %, gdp 5 14 5i c4
gung g 13/42016 | suatcao (0,5%, gap 5 lan so v@i cac

hiéu suat 16n nhat.

phuong phap khac).




Cung s gitp d& cta cac chuyén

gia va nghién cttu nhitng tai liéu . 15/4/2016 - R i L
5 . i o 1 thang ba tim ra huéng nghién cttu mai.
trwdc dé tim ra hwdng nghién ctitu 10/5/2016
m&i.
6 Thuc hién thi nghiém diéu ché cac > thi 13/5/2016 - ba tong hop thanh céng cac dan
an v, e 7o oA ~
dan xudt mdi va chat trung gian. & 15/7/2016 xuat mdi véi hiéu suat 39-51%.
Xac dinh lai cac dan xuat méi o L
. . S . 17/7/2016 - Pa xac dinh dugc cdu tric cta cac
7 bang céc loai pho hién dai : NMR, 3 tuan . o
10/8/2016 dan xudt mai.
HRMS.
Thtt nghiém hoat tinh ctia cac dan 12/8/2016 Hoat tinh cua cac dan xuat méi nay
8 xudt mdi trén mot s6 dong ung 1 thang 10/9/2016 gap nhiéu lan so v4i zerumbone
thu tiéu biéu. trén mot s6 dong ung thuw tiéu biéu.
Thtt nghiém hoat tinh ctia cac dan i L
9 L . 1 thang ba hoan thanh.
xudt mai trén thach mém.
Kiém tra lai toan b céc tai liéu Khéng c6 L
10 N o o . ba hoan thanh.
lién quan dén van dé nghién ciu. dv kién
Viét ban bao céo (chinh stra Lo
. ) . ; Bat dau tir L. .
11 format, hinh anh, ndi dung, chinh 3 P43 hoan thanh.
. thang 10
ta).
Lén ké hoach lam poster, tiép tuc =
12 e . Tiép tuc
tim hiéu sau van dé nghién ctru.
Tiép tuc khdo sat va nghién cttu
céc diéu kién phén ng dé nang . L
13 L i 1 thang Pa hoan thanh.
cao hiéu suat phan tng cho cac
dan xudt mdi.
Hoan thién bao céo, poster, chuan i o
14 1 thang ba hoan thanh.

bi bai thuyét trinh.




CHUONG II: CO SO LI LUAN

I1.1. Gidi thiéu ve girng gié (Zingiber zerumbet Smith)

T e . ~ - =
..I

Hinh 1. Hinh anh gung gié (Zingiber zerumbet)

Gung gi6 (Zingiber zerumbet) hay ngai mat troi la cay than thao thudc ho ging. Cay
cao tir 1 mét dén 1,3 mét. Than ré dang ct phan nhiéu nhanh, liic non mau vang va thom
sau chuyén thanh mau trang va dang. L4 moc so le khong cu6ng mat trén nhan, mat dudi
c6 16ng rai rac mép 1a uén lwgn. Cum hoa hinh tritng moc thang tir than ré thuwong c6 mau
luc, khi gia mau hong d 6, dai va trang mau tr ang, canh mo6i mau vang nhat. Qua mang
hinh bau duc, hat mau den, c6 4o hat mém, mau trang. Mua hoa va qua vao thang 5,6.

Hinh 2. Ré cay ging gié

Cay moc hoang noi c6 do am mat trong rirng va mién nui, dwgc trong lam cay canh
va lam thuéc. O Viét Nam, gitng gi6 dugc tim thdy moc hoang & khip ca nuéc va dic biét
rat nhiéu & cac tinh mién nai phia Bac. Trong gitng gi6 ¢6 nhiéu tinh dau, dau béo va



nhya. Tinh dau cta giing gi6 c6 13% cac monoterpen va nhiéu sesquiterpen, trong do
humulen chiém 27%, monocylic sesquiterpen xeton, va thanh phan chinh 1a zerumbone
voi 37,5%.

I1.2. Cac nghién citu vé zerumbone tir Girng gio (Zingiber zerumbet Smith)

I1.2.1. Cau tric cua zerumbone

Zerumbone hay (2E,6E,10E)-2,6,9,9-tetramethylcycloundeca-2,6,10-trien-1-one c6
cong thitc phan tt 1a C1sH20 (M = 218,33458 g/mol), 1a mot sesquiterpen keton vong
a,3-khong no, la thanh phan chinh trong tinh dau than ré cay gitng gié Zingiber zerumbet
moc hoang trén khap ca nwéc. Zerumbone duwge Dev S. phan 1ap lan dau tién tr cay girng

gi6 vao nam 1960, xac d inh cau tric vao nam 1965 va sau dé cau tric nay dw gc du gc
khang dinh lai bang pho NMR va tia X.
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Zerumbone

(2E,6E,10E
Hinh 3. Cau tric cia zerumbone
Trong thyc vat, zerumbone dugce sinh tong hop tir farnesyl diphosphate (FPP) nho
enzyme dong vong terpene (terpencyclase), c u thé trong sinh tong hgp zerumbone vong
humulene du gc hinh thanh ti farnesyl diphosphate nhd enzyme a-humulene synthase
(2SS1), mot enzyme P450 khac la CYP71BA1 xuc tac cho phan ttng hydroxyl hoa & vi tri
C-8 cua vong humulene dé tao thanh zerumbol vé6i dac thu 1ap thé riéng biét. Cudi cung
enzyme dehydrogenase xtc tac cho qua trinh oxi héa nhém -OH mdi sinh d € tao thanh

zerumbone.
14
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Hinh 4. Sinh tong hgp zerumbone tir girng gio
Trong phan tr zerumbone, nhom ketone a,3-khong no déng vai tro rat quan trong

vé hoat tinh sinh hoc va da dwgc khang dinh la trung tam hoat tinh caa hgp chat nay. Khi



so sanh kha nang ttc ché virus EBV trong té bao Raji (virus nay la nguyén nhan dan dén
mot sO6 bénh ung thw) cia zerumbone va cac hgp chat c6 cung bé khung la zerumbol va
humulene cho thdy kha nang tc ché cua zerumbol yéu hon rat nhiéu so vdi zerumbone
con humulene gan nhu khong thé hién hoat tinh.

0 OH
[ | |
RS ~ =
17 23 22
Zerumbone Zerumbol Humulene
ICs0=0,14 EM ICso = 0,95 EM IC50 = >100 EM

Hinh 5. Cau trac cia zerumbone, zerumbol va humulene
I1.2.2. Hoat tinh sinh hoc cua zerumbone

Khoang 20 nam tré lai ddy, cac hoat tinh sinh hoc ctia zerumbone bao gom hoat
tinh khang viém, chong oxi hoa va chong ung thw dugc cac nha khoa hoc dac biét quan
tam nghién citu. Tuy vay, hoat tinh duwgc cac nha nghién cttu quan tam hon ca 1a hoat tinh
chong ung thw, rat nhiéu nghién ctu chithg minh zerumbone cé kha nang khang nhiéu
dong té bao ung thw. Cac két qua nghién ctu céd in vitro va in vivo déu khang dinh
zerumbone la chat chong ung thu manh, sesquiterpen nay tc ché c6 hiéu qua s phat trién
nhiéu dong té bao ung thw ngwdi nhw ung thw gan, ung thw ¢6 t¥ cung, ung thw vi, ung
thw mau, ung thu tuyén tuy.... Cac nghién cttu sau vé co ché chéng ung thu ctaa
zerumbone ciing cho thay hop chat nay chong ung thw theo cac co ché khac nhau nhu kim
ham, loai trit yéu t6 NF-kB (tac nhan dan dén ung thw), co ché oxi héa khir hay thic day
qua trinh chét theo lap trinh (apoptosis) cac té bao ung thw. Nam 2005, Huang G. C. va
cong sy nghién cttu tadc dung e ché khdi u ctia zerumbone trén té bao P-388D1 & ca miic
do in vitro va in vivo & chudt da khang d inh & nong d 6 5 mg/kg thé trong chuot thi
zerumbone kéo dai sy song cia chuot mot cach ro rét, nghién citu tiép theo ciing chi ra
rang zerumbone c6 kha nang c ché sy phat trién dong té bao ung thv mau trang HL60 &
nguoi.

St dung m6 hinh danh gia ho at tinh gay d 6c té bao ung thw rudt két dung ACF
(aberrant crypt foci) nhw la chat danh dau trong thwe nghiém so sanh hoat tinh gay doc té
bao in vitro trén cac dong té bao ung thw HT-29, CaCo-2, MCF-7; Kirana va cac cong su
nhan thdy zerumbone thé hién hoat tinh gay doc té bao vdi cac dong té bao ung thw nay
vai gia tri ICsp khodng 10 pM trong khi do6 gia tri ICsp ctia curcumin chi vao khodng 25
pM. D6i véi dong té bao ung thu tir cung nguwoi Hela, Abdul A.B.H va cong sy nhan thay
zerumbone c6 kha nang gay doc dong té bao nay vGi ICso = 2,5 pg/ml trong khi ICs0 ctia
cis-platin la 1,6 pg/ml. Tuy nhién, zerumbone gay doc chon loc té bao ung thw, chong sy
phat trién dot bién, con cis-platin khéng c6 tinh chat chon loc, gay doc vdi ca té bao ung
thu (cancerous cells) lan té bao lanh (non-cancerous cells). Céac so liéu ctia ho ciing khang



dinh cis-platin gay doc té bao ung thw gan Hep-G2 (ICs0 = 7,08 pg/ml) yéu hon so véi do
doc cta zerumbone d 6i v6i loai ung thw nay (ICso = 3,15 pg/ml). Bi éu nay cho thay
zerumbone ciing rat c6 trién vong trong viéc nghién cttu thudc diéu tri ung thw gan.

Trong phan ti* zerumbone, nhém ketone a,3-khong no déng vai tro quan trong dén
hoat tinh cda chat nay, nhém nay chinh la mét trung tdm tiép nhéan céac tdc nhan cia phan
tng Micheal chang han nhw nhém -SH trong mot s6 protein nhat dinh. Nam 2009, Giang
va cac cong su da nghién citu hoat tinh c ché yéu t6 NF-kB ctuia zerumbone va chi ra
rang nhom ketone a,-khéng no chinh la chia khéa cho hoat tinh ctia hgp chat nay. Két
luan nay cling dwgc Murakami va Nakamura dé cap dén trong cac nghién citu hoat tinh
khang viém, chong ung thw ctia zerumbone va cac dan xudat. Nghién ciu doc tinh cap cho
thdy zerumbone c6 LDsp = 1,84 g/kg va co thé coi la twong doi it doc, két qua nay gop
phan khang dinh tiém nang tng dung to 16n cla sesquiterpene nay trong viéc tao ra cac
san pham chitc nang hodc thudc dé phuc vu cong tac cham soc sitc khoe cong dong.

I1.3. Tinh hinh nghién citu vé cac hwéng chuyén héa zerumbone va dan xuat
- Cdc chuyén hoa ¢ nhém C=0
Nhém C=0 ctia zerumbone c6 thé tham gia phan ng khtr héa v6i NaBH4 hoac
LiAlH4 dé tao thanh zerumbol (23) va humulene (22), phan tng ngung tu vGi dicyano
methylene, v&i cdc amine hay hydrazide mach thang hodc thom xic tac béi CH3COOH
dé tao ra cac hgp chat dicyano cua zerumbone (24), cac imine dang (25) va cac dan xudt

hydrazone dang mach thang (26) va thom (27) twong &ng.
NC._ _CN R

NH  R:alkyl
N R: pheny]

- 17 26 va 27

Hinh 6. So dé6 chuyén hoa ¢ nhém C=0
- Cdc chuyén héa ¢ hé lién hgp ketone a,f-khong
no Phdn ting v&i cdc amine va potassium cyanide
Zerumbone c6 thé tham gia phan tng cong Micheal v&i cac amine dé cho dang san
pham cong 3,4 (28) cung la m6t dang dong phan 1ap thé dia monoamine duy nhat c6 cau
hinh syn (trans) trong d6 nhom ketone a,f-khong no chita nhom methyl & vi tri C-2 tham
gia phan tng cong Micheal.
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Hinh 7. So d6 phan trng v6i amine

Khong giong v6i cac phan ng cong amine, phan ng cong Micheal cuaa
zerumbone v&i KCN xdy ra & cd 2 nhom ketone a,-khong no dé tao thanh 4 dong phan
(29-33) lap thé dia trong d6 2 nhém cyano n am cung phia v6i mat phang vong con 2
nhom methyl & cac vi tri C-2 va C-6 nam & phia ngwoc lai. Trong mot phan ng khac,
zerumbone dugc methoxy héa @ vi tri C-3 dudi tac dung ctda xtic tac BF 3 dé tao thanh dan
xuat 3-methoxyzerumbone (34), tuy nhién khi cho san pham nay tham gia ti€p phan tng
Micheal véi KCN thi ca phan ¢ng thé va cong déu xdy ra, két qua cac tac gia thu dugc 4

dan xuat dicyano (29-33) vdi cac ty 1é nhw phan ng cta zerumbone véi KCN.

Hinh 8. So dé phan tng vdi potassium cyanide
Phdn ting lam bién do6i vong zerumbone

0]
@] aq. NaOH 50% O I Cl 0
BTMA H C
Y Cl, CHCl 'IZ ji . cl | I
0-5°C, 12h 36 and Cl
N 17 35 == 37
cl” g el y
&\5 e\,s_\e,\ major product Y
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#O
oH °
1
BuLi, THF

38 _15:0°C, 1h
Cl Cl
Hinh 9. So d6 phan tng lam bién doi vong zerumbone




Vong cycloundeca ctia zerumbone c6 thé bi bién d 6i thanh vong 12 canh kiéu allene
qua rat nhiéu giai doan bao gébm cong hgp kém theo vong héa & n6i doi C-6, C-7 dé tao dan
xuat dichloro kiéu gem dichloro, tiép theo la khit héa nhém C=0 thanh —OH, loai bé nhém
dichloro va mé@ vong cyclopropane dé tao dan xuét allene, cu6i cung la oxi héa allene bang
tac nhan Dess-Martin dé chuyén nhém C-OH thanh C=0 theo so d6 Hinh 9.

Ngoai si pha v& vong dé tai thiét lai vong theo kiéu allene ctia zerumbone thi vong
zerumbone con bi pha v& dé tao thanh cac vong polycyclic méi.

Kitayama va cac cong sy da x& ly san pham phan ng cong Micheal cuaa
zerumbone oxide va dimethylamine véi KCN & cac nhiét do 0°C va 30 °C va thdy ring &
0°C phan ttng cong Micheal véi tac nhan nucleophile CN” va sy’ pha v& vong epoxide dan
dén sy sap xép lai cau tric cta vong cycloundeca dé tao ra vong dicyclic, tiép theo san
phdm nay dugc xit Iy v6i m-CPBA & 0°C trong 2 gid sé thu dwgc 2 vong polycylic méi c6
chita vong epoxy. Phat hién ly thu khac cling dugc Kitayama va cac cong sy tim ra la 2
vong tricyclic nay cé thé thu duwgc tryc tiép khong qua sdn pham trung gian dicyclic khi
xtt 1y sén pham cdng Micheal ctia diethylamine va zerumbone oxide v&i KCN & 30°C:

Hinh 10. So d6 phan @ng cong Micheal

Ngoai ra, dan xudt zerumbone oxide cling bi tai sdp xép dudi tdc dung cta formic
acid. Matthes va cac cong sy phat hién ra khi mé& vong epoxy ctia zerumbone oxide dan
xudt este dugc tao thanh dong thoi nhom ketone bi khir thanh nhém -OH, dan xudt este
cta zerumbol du gc sap xép lai & nhiét d 6 phong d € tao ra cac dan xuat dicylic méi c6
chita cac nhom este va hé lién hgp.

O Viét Nam, gan day cac nghién citu vé zerumbone ciing da dwoc ding tai. Ngoai
cdc tai liéu vé tinh dau véi doi twgng chinh la zerumbone duwgc dé cdp ti¥ nhitng nam 90
cta thé ky trwdc thi cac nghién cttu vé hoat tinh va cac chuyén hoa chét nay ciing dwoc
cac nha khoa hoc cong bo. Vé nghién citu hoat tinh, PGS. TS Van Ngoc Huéng bao cao
zerumbone c6 tac dung ngan ngira sy tai phat ung thw. Ti€ép theo, nhém cia Vwong van
Treong, Lwu Van Chinh da can thi ép héa hoc vao phan dienone cia khung zerumbone
bang cac phan (ng ngung tu v4i cac amine va hydrazide. Tuy vay, cac dan xuat thu dugc
déu bi mat hoat tinh gay ddc té bao ung thuw.



Nam 2015, nhém nay da cong b6 cac t6 hgp lai ciia azazerumbone (mot san pham
lactam cuia zerumbone thu dwgc bang chuyén vi dan xuat oxime ctia zerumbone V@i xtic
tac axit Lewis ZnCly) va cac chalcone c6 hoat tinh gay doc té bao doi vdi cac dong Hep-
G2, LU, MCF 7, P 338 va SW 480 trong d6 hau hét cac t6 hgp nay déu cé hoat tinh manh
hon zerumbone. Tuy nhién, hoat tinh gay doc té bao ctia dan xudt azazerumbone lai hoan
toan phu thudc vao cac hgp phan gan vao chang han cac t6 hop lai cia azazerumbone véi
murrayafoline A va dihydroartemisinin lai khong thé hién hoat tinh gay doc nay.

Trén co s@ nghién citu cac tai liéu vé zerumbone va cac dan xudt, chiing em da
thiét k&, tong hgp va danh gia hoat tinh gy doc té bao ung thw ciia mot s6 cac dan xudt
mGi tir zerumbone vdi cac amin mach thang, cac amin di vong nhw piperidine, cac dan
Xuat cia piperazine, benzotriazole, imidazole va d ac biét la tong hgp t6 hgp lai cta
zerumbone v6i murrayafoline A, mot carbazole alkaloid phan lap tw loai com rugu trai
hep Glycosmis sternocapa cua Viét Nam, carbazole alkaloid nay c6 nhiéu hoat tinh qui
nhu gdy doc nhiéu dong té bao ung thu, tac dung tich cyc 1én tim mach. Trong tét ca cac
san pham nhan dugc, trung tdm hoat tinh dienone ctia zerumbone van dwoc bao toan va
cdu tric khung ctia zerumbone khong bi bién dbi. Py la cac két qua nghién citu ly thu, cé
tiém nang &ng dung cao va huwéng nay dé dang di éu chinh cac hgp phan gan vao
zerumbone sao cho muc dich tim ra dw ¢gc dan xuit mdi c6 tiém nang ng dung cao nhat
cho cac nghién citu tiép theo trong ngan chan va tiéu diét té€ bao ung thu.



CHUONG III: THUC NGHIEM VA PHUONG PHAP NGHIEN CUU
II1.1. Mau thyc vat, chiét tach va tinh ché
II1.1.1. Mau thuc vt cdy girng gio (Zingiber zerumbet Smith)

Cu gung giod (Zingiber zerumbet Smith) thu hoach vao thang 03 dwong lich tai
viron quoc gia Tam DPao, Vinh phiic. Cac mau thu hai déu dugc TS. Vi Tién Chinh- Vién
Sinh thai va Tai nguyén sinh vat giam dinh loai.

I11.1.2. Tdch chiét zerumbone

Cho 1 kg bt ca girng gi6 da xay nhé va 3 lit dung dich NaCl 10% vao néi cat. Lap
hé chuwng cat tinh dau va thém 80 ml cyclohexan vao bay tinh dau. Pun h 6i lvu trong 4
gig (thé tich dich cyclohexan khong tang), mé& khoa thao thu lay dich cyclohexan chita
tinh dau trong bay. Tiép tuc cit dén khi dich cat phan tng am tinh v&i dung dich KMnO 4
2%o thu dugc khoang 4-5 lit dich cat. Bao hoa dich cat bang mu6i NaCl sau do6 chiét véi
n-hexan 3 lan moi lan 200 ml theo phwong phap chiét gép. Gom dich n-hexan va dich
cyclohexan lay tir bay, lam kho bang NaSO4 khan, sau d6 c at loai dung moi bang cat
quay thu dugc 12,4g tinh dau, hiéu suat tinh theo nguyén liéu twoi la 1,24%. D€ ngudi, loc
tach riéng phan tinh thé va phan dich, tinh ché qua c6t silicagel st dung hé n-hexane:
ethylacetate (4:1) rira giai thu dwoc san pham.

II1.2. Tong hgp 7-Bromo-2,9,9-trimethyl-6-methylenecycloundeca-2,10-dienone (2)
Hoa tan 1 g (46 mmol) zerumbone trong 10 ml hon hgp dung méi acetonitrile: nwéc
(1:1) vé thé tich trong binh cau day tron dung tich 100 ml dat trén bép khuay tir. Khuay
cho dén khi thu dugc dung dich trong sudt, tiép theo vira khudy manh vira thém nhanh 0,9
g (50 mmol) N-bromosuccinimide (NBS) vao. Két taa hinh thanh dwgc loc, rita véi nuéec,

say khd trong chan khong & 50°C thu dwoc chat rén (2) mau tréng
o)
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zerumbone 7-Bromo-2,9,9-trimethy
|-6-methylenecycloundeca
-2,10-dienone (2)

Hinh 11. So do tong hgp chat 7-Bromo-2,9,9-trimethyl-6-
methylenecycloundeca-2,10-dienone (2)



II1.3. Tong hop cac dan xuat cia zerumbone
I11.3.1. Tong hop (2E,6Z,10E)-6-((isopropylamino)methyl)-2,9,9-trimethylcycloundeca-
2,6,10-trienone (3a)

Chuan bi mot dung dich cta 0,5 mmol isopropylamine trong 10 ml dung dich
tetrahydrofurane (THF) d &t trén bép khudy tit & 0 °C. Vira khudy vira thém lan luot 1
mmol diisopropylethylamine (DIPEA), 10 mg KI vao hon hgp va khudy & nhiét do nay
dwsi khi quyén argon 15 phut. Tiép theo 0,75 mmol 7-Bromo-2,9,9-trimethyl-6-
methylenecycloundeca-2,10-dienone (2) dugc thém nhanh vao va hon hgp dwgc khuay &
nhiét do phong 24 gio. Tién trinh phan tng dugc kiém soat bang sac ky ban mong vdi hé
dung moi trién khai CHCl3: MeOH (19:1). Sau khi két thic phan ng dung méi dugc loai
bé dudi 4p suat giam, phan can dugc hoa trong 10 ml dichloromethane (CH2Cly) va rita
vGi 10 ml dung dich bao hoa NaHCO3. Lép hitu co dugc lam kho véi NapSO4 khan, loai
bd dung mo6i va san pham tho duwgce tinh ché bang sac ky cot nhanh/silica gel vgi hé dung
moi CHCl3: MeOH (19:1).
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Hinh 12. So do tong hgp chat 3a

I11.3.2. Tong hgp hgp chat (2E,6Z,10E)-2,9,9-trimethyl-6-(piperidin-1-ylmethyl)
cycloundeca-2,6,10-trienone (3b)

Chuan bi mot dung dich ctia 0,5 mmol piperidine, trong 10 ml dung dich
tetrahydrofurane (THF) d &t trén bép khudy tir & 0 °C. Vira khudy vira thém lan lugt 1
mmol diisopropylethylamine (DIPEA), 10 mg KI vao hon hgp va khudy & nhiét do nay
dwdi khi quyén argon 15 phiat. Tiép theo 0,75 mmol 7-Bromo-2,9,9-trimethyl-6-
methylenecycloundeca-2,10-dienone (2) dugc thém nhanh vao va hén hgp dwoc khuay &
nhiét do phong 24 gio. Tién trinh phan ng dugc kiém soat bang sac ky ban mong véi hé

dung moi trién khai n-hexane: dichloromethane (3:1).
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Hinh 13. So do tong hgp chat 3b




Sau khi két thic phan @ng dung moi dugc loai bo dwdi 4p sudt giam, phan can duoc
hoa trong 10 ml dichloromethane (CH>Cly) va rtta v&i 10 ml dung dich bao hoa NaHCOs.
L&p hitu co duge lam kho v6i NapSO4 khan, loai bé dung méi va san pham tho dwogc tinh
ché bang sac ky cot nhanh/silica gel v6i hé dung moi n-hexane: dichloromethane (3:1).
II1.3.3. Tong hgp hgp chat (2E,6Z,10E)-2,9,9-trimethyl-6-((4-methylpiperazin-
1-yl)methyl)cycloundeca-2,6,10-trienone (3c)

Chuan bi mot dung dich cta 0,5 mmol methylpiperazine trong 10 ml dung dich
tetrahydrofurane (THF) d &t trén bép khudy tit & 0 °C. Vira khudy vira thém lan luogt 1
mmol diisopropylethylamine (DIPEA), 10 mg KI vao hon hgp va khudy & nhiét do nay
dwsi khi quyén argon 15 phut. Tiép theo 0,75 mmol 7-Bromo-2,9,9-trimethyl-6-
methylenecycloundeca-2,10-dienone (2) dugc thém nhanh vao va hon hgp dwgc khuay &
nhiét do phong 24 gio. Tién trinh phan tng dugc kiém soat bang sac ky ban mong vdi hé
dung moi trién khai CHCl3: MeOH (19:1). Sau khi két thic phan ng dung méi dugc loai
bd duwdi ap suat giam, phan can hoa trong 10 ml dichloromethane (CH2Cly) va rtta v6i 10
ml dung dich bao hoa NaHCO3. Lép hitu co dwge lam kho vGi NapSO4 khan, loai bo
dung mo6i va san pham th6é dw gc tinh ché bang sac ky c6t nhanh/silica gel v6i hé dung
moi CHCl3: MeOH (19:1).
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Hinh 14. So dé tong hep chat 3c
I11.3.4. Tong hgp hop chat (2E,6Z,10E)-6-((4-ethylpiperazin-1-yl)methyl)-2,9,9-

trimethylcycloundeca-2,6,10-trienone (3d)

Chuan bi m6t dung dich cta 0,5 mmol ethylpiperazine, trong 10 ml dung dich
tetrahydrofurane (THF) d &t trén bép khudy tit & 0 °C. Vira khudy vira thém lan luot 1
mmol diisopropylethylamine (DIPEA), 10 mg KI vao hon hgp va khudy & nhiét do nay
du6i khi quyén argon 15 phiat. Tiép theo 0,75 mmol 7-Bromo-2,9,9-trimethyl-6-
methylenecycloundeca-2,10-dienone (2) dugc thém nhanh vao va hon hgp dwgc khuay &
nhiét do phong 24 gio. Tién trinh phan ng dugc kiém soat bang sac ky ban mong véi hé
dung moéi trién khai CHClz: MeOH (19:1). Sau khi két thic phan &ng dung moéi dugc loai
bé duwdi ap suat giam, phan can hoa trong 10 ml dichloromethane (CH2Cly) va rtta v6i 10
ml dung dich bao hoa NaHCO3. L6ép hitu co duwgc lam kho vGi NapSO4 khan, loai bo
dung moi va san pham thé dw gc tinh ché bang sac ky cdt nhanh/silica gel véi hé dung
moi CHCl3: MeOH (19:1).
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Hinh 15. So do tong hop chat 3d

II1.3.5. Tong hop hop chat (2E,6Z,10E)-2,9,9-trimethyl-
6-(morpholinomethyl)cycloundeca-2,6,10-trienone (3e)

Chuan bi mo6t dung dich cta 0,5 mmol morpholine, trong 10 ml dung dich
tetrahydrofurane (THF) d &t trén bép khudy tit & 0 °C. Vira khudy vira thém lan luot 1
mmol diisopropylethylamine (DIPEA), 10 mg KI vao hon hgp va khudy & nhiét do nay
dusi khi quyén argon 15 phiat. Tiép theo 0,75 mmol 7-Bromo-2,9,9-trimethyl-6-
methylenecycloundeca-2,10-dienone (2) dugc thém nhanh vao va hon hgp dwoc khuay &
nhiét do phong 24 gio. Tién trinh phan ng dugc kiém soat bang sac ky ban mong vai hé
dung maéi trién khai CHClz: MeOH (19:1). Sau khi két thic phan ng dung moéi dugc loai
bé duwdi ap suat giam, phan can hoa trong 10 ml dichloromethane (CH2Cly) va rtta v6i 10
ml dung dich bao hoa NaHCO3. L6p hitu co dugc lam kho véi Na 2SO4 khan, loai bo
dung moi va san pham thé du gc tinh ché bang sac ky cdt nhanh/silica gel véi hé dung
moi CHCl3: MeOH (19:1).

o}
0
SN |
O NH
| __/
DIPEAITHF, 24 gio x

50%

9

2 3e o)
Hinh 16. So do tong hgp chat 3e

II1.3.6. Tong hop hop chat (2E,6Z,10E)-6-((2H-benzo[d][1,2,3]triazol-2-yl)methyl)-
2,9,9-trimethylcycloundeca-2,6,10-trienone va (2E,6Z,10E)-6-((1H-benzo[d][1,2,3]
triazol-1-yl)methyl)-2,9,9-trimethylcycloundeca-2,6,10-trienone (3f va 3f1)

Chuan bi mot dung dich cda 0,5 mmol benzotriazole, trong 10 ml dung dich

tetrahydrofurane (THF) d it trén bép khudy t* & 0 °C. Vira khudy vira thém lan lugt 1
mmol diisopropylethylamine (DIPEA), 10 mg KI vao hon hgp va khudy & nhiét do nay
dwdi khi quyén argon 15 phiat. Tiép theo 0,75 mmol 7-Bromo-2,9,9-trimethyl-6-
methylenecycloundeca-2,10-dienone (2) dwoc thém nhanh vao va hon hgp duwgce khuay &



nhiét do phong 24 gio. Tién trinh phan tng dugc kiém soat bang sac ky ban moéng vdi hé
dung méi trién khai CHCl3: MeOH (19:1). Sau khi két thic phan ¢ng dung méi dugc loai
bé dudi 4p suat giam, phan can duwge hoa trong 10 ml dichloromethane (CHCl) va rira
vGi 10 ml dung dich bao hoa NaHCO3. Lép hitu co dugc lam kho véi NapSO4 khan, loai
bd dung mo6i va san pham tho duwgc tinh ché bang sac ky cot nhanh/silica gel v6i hé dung
moi CHCl3: MeOH (19:1).

H i 7
O N
N, \ |
| N .
DIPEA/THF, 24 gio = =
29 va 39%

N-N

R N
2 3f NO MM oy

Hinh 17. So do tong hgp chat 3f va 3f1

I11.3.7. Tong hop hop chat (2E,6Z,10E)-6-((1H-imidazol-1-yl)methyl)-
2,9,9-trimethylcycloundeca-2,6,10-trienone (3g)

Chuan bi mot dung dich cta 0,5 mmol imidazole trong 10 ml dung dich
tetrahydrofurane (THF) d it trén bép khudy t* & 0 °C. Vira khudy vira thém lan lugt 1
mmol diisopropylethylamine (DIPEA), 10 mg KI vao hon hgp va khudy & nhiét do nay
dwsi khi quyén argon 15 phut. Tiép theo 0,75 mmol 7-Bromo-2,9,9-trimethyl-6-
methylenecycloundeca-2,10-dienone (2) dugc thém nhanh vao va hén hgp dwoc khuay &
nhiét do phong 24 gio. Tién trinh phan tng dugc kiém soat bang sac ky ban moéng vdi hé
dung méi trién khai CHCl3: MeOH (19:1). Sau khi két thic phan ¢ng dung moéi dugc loai
bd dwdi 4p suat giam, phan can dwge hoa trong 10 ml dichloromethane (CHCl,) va rira
v6i 10 ml dung dich bao hoa NaHCO3. Lép hitu co duwge lam khd vGi NapSO4 khan, loai
bd dung moi va san pham tho duwgc tinh ché bang sac ky cot nhanh/silica gel v6i hé dung
moi CHCl3: MeOH (19:1).

H
2 N
Y |
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DIPEA/THF, 24 gio N
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Hinh 18. So dé tong hop chat 3g
I11.3.8. Tong hop hop chat (2E,6Z,10E)-6-((1H-imidazol-1-yl)methyl)-
2,9,9-trimethylcycloundeca-2,6,10-trienone (3h)

Chuan bi mot dung dich ctia 0,5 mmol murrayafoline A trong 10 ml dung dich

tetrahydrofurane (THF) d &t trén bép khuay tir & 0 °C. Vira khuay vira thém lan luot 1



mmol diisopropylethylamine (DIPEA), 10 mg KI vao hon hgp va khudy & nhiét do nay
dwdi khi quyén argon 15 phut. Tiép theo 0,75 mmol 7-Bromo-2,9,9-trimethyl-6-
methylenecycloundeca-2,10-dienone (2) dugc thém nhanh vao va hén hgp dwoc khuay &
nhiét do phong 24 gio. Tién trinh phan ng dugc kiém soat bang sac ky ban mong véi hé
dung moi trién khai n-Hexane: EtOAc (3:1). Sau khi két thic phan ng dung moi duoc
loai bé duwéi ap suat giam, phan can dugc hoa trong 10 ml dichloromethane (CHCly) va
rita véi 10 ml dung dich bao hoa NaHCO3. L6p hitu co dugc lam kho véi NapSO4 khan,
loai bé dung moi va san pham thd dwgc tinh ché bang sac ky cot nhanh/silica gel véi hé

dung moi n-Hexane: EtOAc (3:1).
roc:H3 o
DIPEA/THF, 24 gio
51%
co

3

3h
Hinh 19. So dé tong hgp chat 3h

I11.4. Phvong phap xac dinh cau truc cac chat tong hgp

Nhiét d6 néng chdy cta cac san pham duwgc do trén may Buchi 530 (Switzerland)
dung 6ng capila m@. Cau trtic ctia cac chat dwgc minh ching bang cac phwong phap pho
NMR va HRMS. Céc pho cong huwdng tir hat nhan 1 chiéu va 2 chiéu dwgc do trén may
BRUKER AVANCE - 500M & cac tan s6 lan lwgt 1a 500 MHz va 125 MHz tai Vién Hoéa
hoc-Vién Han 1am Khoa hoc va Cong nghé Viét Nam st dung chat ngi chuan la TMS. Do
chuyén dich héa hoc (6) du gc tinh bang don v i ppm. Pho khoi lwong phan giai cao
(HRMS) dv gc do trén may FTICR MS spectrophotometer t ai Vien Hoa hoc-Vién Han
lam Khoa hoc va Cong nghé Viét Nam.
IIL.5. Phwong phap danh gia hoat tinh gay dgc té bao

Cac phép thir gay doc té bao va hoat tinh khang u trén thach mém dwgc thuc hién
tai Vién Héa hoc cac hgp chat thién nhién va Vién Cong nghé sinh hoc-Vién Han 1am
Khoa hoc va Cong nghé Viét nam
I11.5.1. Phwong phdp nudi cdy té bao in vitro

- Cac dong té bao ung thuw dwgc nudi cay dwdi dang don 16p trong moi tredng nudi
cdy DMEM véi thanh phan kém theo gom 2 mM L-glutamine, 10 mM HEPES, va 1,0
mM sodium pyruvate, ngoai ra bd sung 10% s— FBS (GIBCO).



- Té bao dugc cay chuyén sau 3-5 ngay vdi ti 1€ (1:3) va nudi trong ta &am CO> &
dieu kién 37°C, 5% CO».

II1.5.2. Phép thir sinh hoc xdc dinh tinh doc té bao doi voi cdc dong té bao nudi cdy
don lop

Phwong phép thit do doc té bao in vitro dwgc Vién Ung thw Qudc gia Hoa Ky
(National Cancer Institute — NCI) x4ac nhan la phép thit d6 doc té bao chuan nham sang
loc, phat hién cac chat c6 kha nang kim ham s phat trién hodc diét TBUT & diéu kién in
vitro. Phép thtt nay dugc thuyc hién theo phwong phap ctia Monks (1991). Phép thit tién
hanh xac dinh ham lwgng protein té bao tong s6 dwa vao mat do6 quang hoc (OD — Optical
Density) do dugc khi thanh phan protein cta té bao dwgc nhuom bang Sulforhodamine B
(SRB). Gia tri OD may do dugc ti 1é thuan véi lwgng SRB gan véi phan ti protein, do do
lvong té bao cang nhiéu (lwgng protein cang nhiéu) thi gia tri OD cang 16n. Phép thw
dwgc thye hién trong diéu kién cu thé nhw sau:

- Chat thw (10 p.]) pha trong DMSO 10% duv gc dwa vao cac gi éng cia khay 96
giéng dé c6 nong do sang loc la 20 pg/ml. Chét thit ¢6 hoat tinh dwgc xac dinh ICs¢ nho
dai nong do 20 pg/ml; 4 pg/ml; 0,8 pg/ml; 0,16 pg/ml.

- Trypsin hoa té bao thi nghiém dé lam roi té bao va dém trong budng dém dé diéu
chinh mat do cho phu hgp vai thi nghiém.

- Thém vao cac giéng thi nghiém lugng té€ bao phu hgp (trong 190 pl moi tredng)
va dé chiing phat trién trong vong tir 3-5 ngay.

- Mot khay 96 giéng khac khong c6 chat th nhung c6 TBUT (180 pl) sé dugc st
dung lam d6i chitng ngay 0. Sau 1 gio, dia doi chitng ngay 0 sé dugc c6 dinh té bao bang
Trichloracetic acid — TCA.

- Sau giai doan phat trién trong ti am COp», t&€ bao dwgc c6 dinh vao day giéng bang
TCA trong 30 phiit, dugc nhudm bing SRB trong 1 gid ¢ 37 °C. B6 bé SRB va cac giéng thi
nghiém dv gc rira 3 1an bang 5% acetic acid roi d € kho trong khong khi ¢ nhiét d 6
phong.

- Cudi cung, st dung 10 mM unbuffered Tris base dé hoa tan lwgng SRB da bam

va nhudm cac phéan t protein, dwa 1én mdy lac dia lac nhe trong 10 phit va st dung may



ELISA Plate Reader (Bio-Rad) dé doc két qua vé ham lwvgng mau cta chat nhuom SRB
qua pho hap phu & buwdc séng 515 nm. Kha nang song sot caa té bao khi c6 mat chat thw
sé dugc xac dinh thong qua cong thitc sau:

[OD (chat tht) — OD (ngay 0)] x 100

% song sot =

OD (do6i chitng am) — OD (ngay 0)
% tc ché = 100% - % song sot

- Cac phép thtr dwoc lap lai 3 lan dé dam baéo tinh chinh xac. Ellipticine (Sigma)
luén dugc st dung nhuw la chat doi chitng duwong va dugce thit nghiém & cac nong do 10
pg/ml; 2 pg/ml; 0,4 pg/ml; 0,08 pg/ml.

- DMSO 10% lu6n dwgc st dung nhu doi chitng am. Gia tri ICsp (nong do tc ché
50% su phat trién) sé dugc xac dinh nho vao phan mém mady tinh Table Curve 2Dv4.

- Theo tiéu chuan cua Vién ung thw quoc gia Hoa Ky (NCI), can chiét dugc coi ¢
hoat tinh t6t v&i ICs0 < 20 pg/ml, trong khi chat tinh khiét dwgc coi c6 hoat tinh t6t (hit
compound) khi ICsp < 5 pM.

I11.6. Phuong phap thit nghiém hoat tinh khang u trén thach mém

Ky thuat theo doi sy hinh thanh khéi u la thi nghiém sy bam dinh va hinh thanh
khoi u trén thach mém, day dwoc coi la ky thuat nghiém ngat trong kiém tra s bién doi
caa té bao. Theo ky thuat nay, té€ bao (da dugc x ly bang cac chat gdy ung thw hodc cac
chat &c ché ung thw) dwge nudi cdy cung vai chat diéu chinh thich hgp trén moi treong
thach mém trong khoang thoi gian thich hgp dé cac khéi u c6 thé hinh thanh . Sau khi
nhuém, khoi u hinh thanh sé dwgc phan tich hinh thai, xac dinh s6 lwgng va mat do dé
danh gia tac dung cua chat thir.

T€é bao ung thw dwgc nudi in vitro theo phwong phap Skehan va cs. (1991). Cu thé,
dong té bao dw gc duy tri trong di éu kién tiéu chuan (CO37: 5%; d 6 am: 98%; nhiét d o:

37°C, v trung tuyét déi) va dugc hoat hoa trude khi thi nghiém tién hanh tir 18-24 gio.



Chudn bi té bdo: Dong té bao dugc lwu gii trong nito 16ng, hoat hda va duy tri trong cac

moi treong dinh dudng MEME, Eagle hodac DMEM c6 b6 sung huyét thanh bé twoi 7-10%.

Thi? nghiém: T€ bao nudi trong moi treong MEM b sung 10% FBS & 37°C trong tu am
CO3 (5% COy). bén phase Log cua sinh trudng, té bao dwoc tach khoi binh va tach roi
nhau béi tripsin, d ém va hoa lai vao méi trwong thach loang (0,35 % véi thach mat va
0,5% vdi thach nén) véi nong do té bao 3,33 x 10%/mL. Tron mau thit véi néng do dau
5-100 pg/mL. Thi nghiém dwgc tién hanh trén phién 6 giéng, lap lai 2-3 lan.

Sau 15-20 ngay lay ra va nhudm t€ bao bang thudc nhudm crystal violet, doc két qua
dwdi kinh hién vi ngwgc c6 gan camera va ndi ra may tinh. Hoat tinh tc ché hinh thanh
khoi u trén thach dwoc tinh lap lai 3-5 lan so sanh cac thong s6 (% so lwgng khdi u, kich
thudc khoi u) so véi déi chitng (DMSO 1%).



CHUONG IV: KET QUA CUA PE TAI
IV.1. Két qua phan lap zerumbone tir cay girng gio

Theo nhu cac khdo séat ctia cac nghién cttu tredc, zerumbone chu yéu cé trong phan
tinh dau cua loai thye vat nay. Do vay, dé phan 1ap hoat chat nay cong viéc dau tién phai
tién hanh la chung cat 16i cuén hoi nuwéc, viéc chung cat dugce hoan thanh sau 4 gio. Dich
cat dwgc bao hoa vi mudi an va chiét véi n-hexane, loai dung moi dé thu 12,4 g tinh dau,
dé ngudi cho zerumbone két tinh, loc trén phéu va zerumbone th6 dwoc lam sach bang sac
ky cdt/silica gel rira gidi bang hé n-hexane: ethylacetate (4:1) thu dwgc 5,02 g zerumbone
sach t¥ 1 kg. Hiéu suét 0,5% so véi nguyén liéu dau. San pham cé pho 'H- NMR hoan
toan phu hop véi cau tric cta zerumbone da dugc céc tai liéu dang tai. (Hinh 20)

£ EREPE 2

Hinh 20. Phé 'H-NMR ciia zerumbone

IV.2. Két qua tong hop hgp 7-Bromo-2,9,9-trimethyl-6-methylenecycloundeca-
2,10-dienone (2)

O o)
| NBS ‘
AN CH3CN/H20 (1:1)
zerumbone

7-Bromo-2,9,9-trimethy
|-6-methylenecycloundeca
-2,10-dienone (2)

Hinh 21. So do tong hgp chat trung gian (2)



Chat trung gian chia khoéa (2) dwgc tong hgp tir zerumbone nhd phéan tng brom
hda zerumbone theo co ché goc sit dung tac nhan N-bromosuccinimide (NBS) trong hon
hgp dung maéi acetonitrile: nwéc theo ty 1€ (1:1) vé thé tich. Khi st dung hé dung mdi nay
hgp chat (2) tao thanh sé két tda va chi can loc trén phéu busner, rita k§ véi nuwde dé thu
dugc san pham la chat ran mau trang véi hiéu suat 95%. San pham nay khong bén, dé bi
phan hiy nén can dugc chuyén hoa ngay ma khong can phadi tinh ché.

IV.3. Két qua tong hgp cac dan xudt méi cia zerumbone
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Hinh 22. So dé tong hgp cac dan xuat méi

Cac dan xudt mdi cia zerumbone duw gc tong hgp bang phan tng N-alkyl héa cac
amine bang chat trung gian (2) nhw da dwa ra ¢ phan thyc nghiém. Vé mat ly thuyét, phan
tng N-alkyl hoa cac amine c6 thé tao ra cac san pham monoalkyl amine, dialkylami ne
hodc trialkylamine. Xuc tac st dung cho phén ¢ng nay la cac bazg nhuw K>CO3, NaxCO3,
KOH hodc NaOH.... Dung méi dung cho phan ng c6 thé 1a CH>Clp, DMF, DMSO,
tetrahydrofurane (THF) va dan xuat cta 2-methyltetrahydrofurane. Tuy nhién cdu tric cua
chat trung gian giong nhuw allyl bromide cho thay sy phitc tap ctia phan tng nay b&i san pham
c6 thé tao ra ca hai dang chat vdi phan @ng alkyl hoa xdy ra ¢ ca vi tri 7 va 8 cia vong
zerumbone. Hon thé nita, cdc nhém thé gém hidro va nhém -CH>N-R duwge gan véi noi déi
ctirng nhac ctia vong cé thé tao nén cac dong phan hinh hoc, rat kho dé kiém soat va tach ra
sau phan tng. Vi vdy, ¢ cac phan ttng nay, sy lya chon dung moi va xuc tac da dugc khéo sat
can than vdi viéc st dung cac dung moi va cac bazo nhw da dwa ra & trén. Két qua cho thay
trong tdt ca cac trwong hgp, phan ng xay ra nhanh, khé kiém soét va
san pham lu6n la mot cdp san pham va&i Ry gan nhau rat kho tach. Tiép tuc st dung cac
xuc tac bazo khac cho phéan &ng nay, chiing t6i nhan thdy DIPEA (diisopropylethylamine)
hay con goi la xtc tac Hiinig’s base rat thich hgp cho phan &ng N-alkyl héa hgp chat



trung gian (2), phan ng dugc tién hanh cham trong tetrahydrofuran khoang 24-36 gio va
san pham sinh ra nhv mong muon ludn la san pham chinh, dé phan lap bang sac ky cot.
Theo céc tai liéu co ché xdc tac cho cac phan tng N-alkyl hdéa ctia DIPEA dén nay van
chwa dwgc lam sang td. Theo chiing t6i, ngoai vai tro xic tac giong nhw cac bazo & trén
DIPEA con ¢6 vai tro xuc tac chuyén pha khi két hgp véi HBr bi tach ra dé tao ra xic tac
amoni bac 4 mdi sinh rat hiéu qua cho cac phéan tng N-alkyl hoa. Két qua nhom dé tai da
thu dv gc 9 dan xuadt mdi cua zerumbone véGi hiéu sudt trung binh tr 39-51%. P 6i vdi
benzotriazole, phan &ng N-alkyl héa véi tac nhan (2) cho 2 san pham la dong phan cua
nhau do trong dung dich benzotriazole c6 thé ton tai & cac dang tautomer khac nhau, véi
murrayafoline A thi phan &ng rat chon loc chi cho mot san pham N-alkyl héa va rat dé

phan lap. 9 hgp chat mdi cua zerumbone nhan dugc cu thé nhw bang 2:

Bang 2:Chat trung gian va cac dan xuat mdi cia zerumbone:

Céng thitc, tinh chat va Dit li¢u phé NMR Hiu suat
Ki trang thai Vong Zerumbone Hgp phan amine han in.
hiéu | cua chdt (2) va cac dan phan tng
: . H %)
xuat méi (3a-h) Proton Cacbon Proton Cacbon (
6,47 (d, J = 16 Hz, | 202,0 (C-1);
1H, H-11); 5,95 (d, | 159,6 (C-10);
J=16Hz, 1H, H- | 150,1 (C-6);
10), 5,94 (s, 148,0 (C-3);
overlapped by H-10, | 137,9 (C-2);
1H, H-3); 5,45 (s, 127,7 (C-11);
1H, H-15a); 5,10 (s, | 115,3 (C-15);
1H, H-15b); 4,97 (d, | 56,8 (C-7);
7-Brommo-2,9,9- tl‘il‘l‘le[hyl- J = 14,7 Hz, 1H, H- 49,6 (C-4);
6-methylenecycloundeca- 7); 2,61 (m, 1H, H- 38,7 (C-9);
2 2,10-dienone 5a); 2,55 (m, 1H, H- | 31,3 (C-5); 95%
4a); 2,42 (m, 2H, H- | 27,7 (C-8);
CTPT: Ci5H2BrO 4b, H-5b); 2,31 (m, | 27,0 (C-13
M: 297,09 1H, H-8a); 2,13 (dd, | hodc C-14);
T’nc: phan huy Ji=1,5Hz, Jo = 23,8 (C-14
Chat rén, mau trdng 14,5 Hz, 1H, H-8b); | hoic C-13);
1,67 (s, 3H, H-12); | 12,2 (C-4)
1,17 (s, 3H, H-13
hodc H-14); 1,06 (s,
3H, H-14 hodc H-
13).
5,99 (t, J = 6 Hz, 202,8 (C-1); 0,97 (s, brd, 23,2 (C-
1H, H-3); 5,92 (d, J | 159,9 (C-10); | 6H, H-3', H-4") | 4'); 22,1
=16,5Hz, 1H, H- | 149,3 (C-3); (C-3)
11); 5,80 (d, J = 139,1 (C-6);
16,5 Hz, 1H, H-10); | 137,3 (C-2);
5,33 (t, J = 8,25 Hz, | 126,9 (C-11);
3a | 1H, H-7); 3,33 s, 126,7 (C-7); 42%
3" | brd, 1H, H-15a); 47,6 (C-2Y;
2,66 (m, 2H, H-5a, | 43,6 (C-15);
w | H-2); 2,44 (s, brd, | 41,3 (C-8);
2H, H-4a, H-8a); 37,2 (C-9);
2,37 (d, J=11,5Hz, | 35,1 (C-5);
_ 2B6Z,10E)6- 1H, H-15b); 2,18 29,1 (C-14
((isopropylamino)methyl-




2,9,9-trimethylcycloundeca- (m, (s, brd); 1H, H- hodc C-13);
2,6,10-trienone 4b); 2,04 (s, brd, 1H, | 24,3 (C-4);
H-5b); 1,87 (s, brd, 23,8 (C-13
CTPT: C1gH29NO 1H, H-8b); 1,67 (s, hoidc C-14)
M: 276,23196 3H, H-12); 1,17 (s, 11,7 (C-12)
TChe: 66-68 °C 3H, H-13 hodc H-
Chét rdn mau tring nga 14); 1,03 (s, 3H, H-
14 hodc H-13)
6,01 (t, J = 6 Hz, 202,6 (C-1); 2,32 (s, brd, 137,3
12 1H, H-3); 5,93 (d, J | 159,5 (C-10); | 4H, H-2',H-6") | (C-2)
= 16,5 Hz, 1H, H- 149,2 (C-3); 1,47 (s, brd, 54,3 (C-
11);5,73(d, J = 137,7 (C-6); 4H, H-3', H- 2, C-
4 16,5 Hz, 1H, H-10); | 127,8 (C-11); | 5Y; 1,37 (s, 6";
542 (t, J=8Hz, 1H, | 127,0 (C-7); brd, 2H, H-4') | 25,7 (C-
" H-7); 2,89 (s, brd, 55,8 (C-15); 3, C-
N 3" | 1H, H-15a); 2,57 (s, | 41,1 (C-8); 5%;
O 4 | brd 2H H-15b,H- | 37,3 (C-9); 24,0 (C-
3b 6 5a) 35,3 (C-5); 4); 51%
(2E,6Z,10E)-2,9,9- 2,19 (s, brd, 3H, H- | 29,0 (C-14
trimethyl-6-(piperidin-1- 8a, H-4a, H-4b); hodc C-13);
ylmethyl) cycloundeca 2,03 (s, brd, 1H, H- | 24,4 (C-4)
2,6,10-trienone 5b); 1,85 (s, brd, 23,8 (C-13
CTPT: CyH3NO 1H, H-8b); 1,67 (s, | hodc C-14);
M: (302,24752) 3H, H-12) 11,5 (C-12)
Tnc: 45-49 °C 1,18 (s, 3H, H-13
Chat ran mau trang nga hoac C-14); 1,03 (s,
3H, H-14 hoac C-
13)
6,01 (t, J = 6 Hz, 202,6 (C-1); 2,58 (s, 3H, 54,8 (C-
1H, H-3); 5,94 (d, J | 159,4 (C-10); |4 -CH3); 2 ,C-
=16,5 Hz, 1H, H- 149,2 (C-3); 2,34 (s, brd, 6 );
10); 5,73 (d, J = 137,4 (C-6); 8H,H-2 ,H- |529(C-
16,5 Hz, 1H, H-11); | 137,3 (C-2); 3 ,H-5 H- 3 ,C-
5,44 (t, J=8,25Hz, |128,1(C-11); |6); 5 )
1H, H-7); 2,94 (d, | 127,0 (C-7); 45,7
brd, J, = 20Hz, 1H, | 55,1 (C-15); @ -
H-15a); 2,59 (s, brd, | 41,5 (C-8); CH3);
3 2H, H-15b, H-5a); 372  (C-9); ’ 50%
c (2E,6Z,10E)-2,9,9- 222 (s,brd, 3H, H- | 353  (C-5);
trimethyl-6-((4- 8a, H-4a, H-4b); 200  (C-14
methylpiperazin-1- 2,04 (s, brd, 1H, H- | hoic  C-13);
yhmethyl)cycloundeca- 5b); 1,86 (s, brd, 1H, | 24,3 (C-4);
2,6,10-trienone H-8b), 1,68 (s, 3H, | 23,7 (C-13
. H-12); 1,18 (s, 3H, | hodc C-14);
CTPT: CooH3N20 H.13 hosc H.14), 115 (C-12)
M: 317,25547 1’03 (S, 3H, H-14
Chat dau kh6ng mau hoic H-13).
6,01 (t, J = 6 Hz, 202,6 (C-1); 2,37 (s, brd, 53,0 (C-
12 1H, H-3); 5,94 (d, J | 159,4 (C-10); |8H,H-2 ,H- |2 ,C-
= 16,5 Hz, 1H, H- 149,2 (C-3); 3 ,H-5 H- 6°);
4 11);5,73(d, J = 137,34 (C-6); |6 );2,30 (m, |52,4(C-
16,5 Hz, 1H, H-10); | 137,32 (C-2); |2H,4 -CH»- |3 ,C-
3d . 5,44 (t, J = 8 Hz, 128,1 (C-11); | CHa); 5 ) 47%
N/\ 3 1H, H-7); 2,94 (d, 127,0 (C-7); 097 (t, J =751,5
-K/N\/ brd, J = 20Hz, 1H, 55,7 (C-15); Hz, 3H, 444 -
8 H-15a); 2,59 (s, brd, | 41,1 (C-8); CH,-CH3) CHo-
(2E,6Z,10E)-6-((4- 2H, H-15b, H-5a); | 37,2 (C-9); CHa);
ethylpiperazin-1-yl)methyl)- | 220 (s, brd, 3H, H- | 35,3 (C-5);




2,9,9-trimethylcycloundeca | 8a, H-4a, H-4b); 28,9 (C-14 11,9
2,6,10-trienone 2,05 (s, brd, 1H, H- | hodc C-13), 4 -
5b); 1,86 (s, brd, 24,3 (C-4); CH>-
CTPT: C21H34N20 1H, H-8b); 1,68 (s, | 23,7 (C-13 CHs):
M: 331,27093 3H, H-12); 1,18 (s, | hodc C-14);
Chat dau khong mau 3H, H-13 hodc H- 11,5 (C-12)
14); 1,03 (s, 3H, H-
14 hodc H-13).
6,01 (t, J = 6 Hz, 202,6 (C-1); 3,56 (s, brd, 66,3 (C-
1H, H-3); 5,94 (d, J | 159,4 (C-10); | 4H, H-3', H- 3, C-
= 16,5 Hz, 1H, H- 149,2 (C-3); 5"; 5Y; 55,3
11); 5,73 (d, J = 137,4 (C-2); 2,35 (s, brd, (C-15);
16,5 Hz, 1H, H-10); | 136,9 (C-6); 4H, H-2', H- 53,5 (C-
546 (t,J=7,75Hz, | 128,6 (C-11); | 6"); 2, C-
1H, H-7); 2,95 (s, 127,0 (C-7); 6");
brd, 1H, H-15a); 41,1 (C-8);
2,60 (s, brd, 2H, H- | 37,2 (C-9);
4a, H-15b); 35,2 (C-5);
3 (2E,6Z,10E)-2,9,9- 2,25 (s, brd, 3H, H- | 29,0 (C-14 50%
e trimethyl-6- 4, H-8a); 2,05 (s, hoic C-13);
(morpholinomethyl) brd, 1H, H-5b); 1,87 | 24,3 (C-4);
cycloundeca-2,6,10-trienone | (s brd, 1H, H-8b); 23,8 (C-13
) 1,67 (s, 3H, H-12); hodc C-14);
CTPT: C19H15NO; 1,18 (s, 3H, H-13 11,6 (C-12)
M: 304,22730 «
o o hodc C-14); 1,04 (s,
T'nc: 90-92°C 3H, H-14 hojc C-
Chat ran mau trang 13)
6,01 (m, 2H, H-11, | 202,6 (C-1); 7,92(dd, J; = | 143,8
H-3); 5,96 (d, J = | 159,4 (C-10); 3Hz,J»=6,5 | (C-8,C-
16,5 Hz, 1H, H-10); | 148,5 (C-3);| Hz, 2H, H-4', 9;
5,63 (1, J=825Hz, |137,8  (C-6)] H-7"); 7,44 126,5
1H, H-7); 5,56 (d, | 133,1 (C-2); (dd, J; = 3Hz, | (C-5,
brd, J = 13,5 Hz, |131,7 (C-11)] J2 = 6,5 Hz, C-6');
1H, H-15a); 5,16 (d, | 127,0  (C-7)] 2H, H-5, H- | 117,8
brd, J = 13,5 Hz, | 54,5 (C-15); 6". (C-4,
1H, H-15b); 2,80 (s, | 41,6 (C-8); C-7".
brd, 1H, H-5a); 2,14 | 37,3 (C-9);
3f 2E,6Z,10E)-6-((2H- (m, brd, 5H, H-5b, | 34,7 (C-5); 29%
benzo[d][1,2,3]triazol-2- H-4, H-8); 1,47 (s, | 28,9 (C-14
yl)methyl)-2,9,9- 3H, H-12); 1,25 (s, | hodc C-13);
trimethylcycloundeca- 3H, H-13 hodac C- | 24,1 (C-4),
2,6,10-trienone 14); 1,14 (s, 3H, H- | 23,7 (C-13
14 hoac H-13). hoac C-14);
CTPT: Cy1H>5N30 11,6 (C-12)

M: 336,20694
Tonc: Phan hily




6,01 (s, brd, 3H, H- | 202,5 (C-1); |8,07(d,J= 145,2
3, H-11, H-10); 5,64 | 159,1 (C-10); | 7,83 Hz, 1H, | (C-9);
(t, J=8Hz, 1H, H- | 148,4 (C-3); | H-4);7,72(d, | 1327
7); 5,56 (d, J=12,5 | 138,0(C-2); |J=7,83Hz, | (C-8);
Hz, 1H, H-15a); 133,4 (C-6); 1H, H-7"); 7,57 | 127,4
5,13 (s, brd, 1H, H- | 130,9 (C-7); | (t, J=7,83 Hz, | (C-6);
15b); 2,85 (s, brd, | 127,1 (C-11); | 1H, H-6"); 7,42 | 124,0
.| 18, H-5a); 2,14 (s, | 457  (C-15) (t, J=7,83 Hz, | (C-5), 39%
5 | brd, 4H, H-4, H-5b, | 41,4 (C-8); 1H, H-5; 119,2
H-8a); 1,90 (s, brd, 37,3 (C-9); (C-49;
1H, H-8b); 1,62 (s, | 33,9 (C-5); 110,4
3f1 (2E,6Z,10E)-6-((1H- 3H, H-12); 1,26 (s, | 28,9 (C-14 (C-7";
benzo[d][1,2,3]triazol-1- | 3H, H-13hoacH- | hoac  C-13);
14); 1,15 (s, 3H, H- | 23,9 (C-4);
yhmethyl)-2,9,9- 14 hodc H-13). 23,7 (C-13
trimethylcycloundeca- hodc C-14);
2,6,10-trienone 11,6 (C-12).
CTPT: Cy1H25N30
M: 336,20686
T’ne: 101-103°C
Chat ran mau trang
6,01 (t J = 6 Hz, | 202,6 (C-1); | 7,65 (s, 1H, H- | 137,6
1H, H-3); 5,97 (d, J | 159,1 (C-10); |2 );7,06(s, | (C-
= 16,5 Hz, 1H, H- | 148,8 (C-3); | 1H, H-5 ); 2 );
11); 527 (d, J = | 137,8(C-6); | 6,90 (s, 1H, H- | 128,4
16,5 Hz, 1H, H-10); | 135,0 (C-2); | 4 ); (C-
5,51 (t, J = 8,25 Hz, | 129,7 (C-11);; 4 );
1H, H-8); 4,81 (s, | 127,0 (C-7); 119,5
brd, 1H, H-15a); | 43,5 (C-15); (C-
430(d,J = 15Hz, | 41,2 (C-8); 5 );
3g 1H, H-15b); 2,61 (s, | 37,2 (C-9); 41%
(2E,6Z,10E)-6-((1H- brd, 1H, H-5a); 2,31 | 33,8 (C-5);
imidazol-1-yl)methyl)-2,9,9- | (s, brd, 1H, H-8a); | 28,8 (C-14
trimethylcycloundeca- 2,09 (m, 4H, H-5b, | hodc C-13);
2,6,10—trien0ne H-8b, H-4); 1,22 (S, 23,9 (C—4),
3H, H-13 hodac H- | 23,5(C-13
CTPT: C18H4 N2O 14); 1,10 (s, 3H, H- | hodc C-14);
M: 285,19623 14 hoic H-13) 11,8 (C-12)
T’ 97-99°C
Chit rdn maun tring nga
6,05 (5, brd, 20, H- | 202,6  (C-1)] 8,05 (d, J = 7,5 | 146,1
3,H-11); 5,96 (d, J | 159,5 (C-10)] Hz, 1H, H-5"); | (C-1Y);
= 16,5 Hz, 1H, H- | 149,2 (C-3); 7,54 (s, 1H, H- | 140,5
10);541(t J=75 |137,4  (C-2) 4);7,36(t J= | (C-13Y;
Hz, 1H, H-7); 5,26 | 136,3 (C-6); 7,5Hz, 1H, H- | 128,8
(s, brd, 2H, H-15); | 128,0 (C-11); 7"; 7,28 (d, J (C-39;
2,68 (s, brd, 1H, H- | 126,8  (C-7)] =7,5Hz, 1H, | 1252
5a); 2,31 (s, brd, 1H, | 43,1(C-15); H-8); 7,15(t, | (C-11";
3h H-4a); 2,07 (s, brd, | 41,3  (C-8)] J=7,5Hz, 124,2 51%
1H, H-8a); 1,95 (s, | 37,0 (C-9); 1H, H-6'); (C-8Y;
brd, 1H, H-4b); 1,85 | 33,7 (C-5)4 6,90 (s, 1H, H- | 122,6
(s, brd, 1H, H-5b); | 28,9 (C-14 2'); 3,94 (s, (C-12";
(2E,6Z,10E)-6-((1-methoxy- | 1,52 (5 brd, IH,H- | hoje  C-13){ 3H, 1-OCHa); | 127,8
3-methyl-9H-carbazol-9- | 80): 174 (s, 3H, H- | 239 (C-4)] 2,46 (s, 3H, 3- | (C-10;
yDymethyl)-2,9,9- 12); 1,17 (s, 3H, H- | 23,0 (C-13 CHa); 120,1
trimethylcycloundeca- 13 hodc H-14); 1,10 | hodc C-14); (C-5);




2,6,10-trienone

CTPT: Cy9H33NO»
M: 428,28

T nc: 160-162
Chat ran mau trang

(s, 3H, H-14 hoic ]1,8(C-12)
H-13)

118,8
(C-6;
112,6
(C-7Y;
110,3
(C-4;
109,4
(C-2);

55,7 (1'-

OCHs)

21,2 (3-

CH3);

)

IV.4. Xac dinh cau tric caa chat trung gian 2 va cac dan xuat méi cia zerumbone

Cau tric cua cac dan xudt duge xac dinh bang cac phd NMR va HRMS, trong d6 hop
chat (3a) duwgc lay lam vi du cho viéc xac dinh chinh xac cac proton va cacbon cta no,
cac dan xuat khac c6 bo khung zerumbone giong nhau dugc qui két cac tin hiéu proton va
cacbon dva theo hgp chat nay.

Ph6 'H-NMR cua hop chat (3a) (hinh 23) cho thdy mot cap proton dinh vGi noi doi
vi tri cua vong & dang trans rat dé dwgc nhan ra nho hiéu (tng mai nha va hai cacbon gén véi
né dugce tim thdy trong pho Bc.NMR (hinh 24) nho twong tac tryc tiép C-H trong pho

HSQC.
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Hinh 24. Phé 3*C-NMR cuia 3a

Hai proton olefin con lai cia vong zerumbone xuét hién & vi tri ¢6 i 5,99 ppm (H-
3) va 5,33 ppm (H-7) (hinh 23). Cac proton va cac nguyén tir cacbon con lai ctia vong
duwgc xac dinh chinh xac nhd cac twong tac trong pho HSQC va pho HMBC (hinh 25 va
hinh 26)
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Hinh 25. Phoe HSQC ctia hop chat 3a
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Hinh 26. Pho HMBC ctia hop chat 3a

Pho HRMS ctia 3a (hinh 27) cho thay peak ion phan t¥ ctia hgp chat nay c6 s6 khoi
m/z: 276,23196 [M+H] " hoan toan phit hop vdi cong thitc phan tr ciia hop chét nay
C18H29NO tinh toan theo ly thuyét la 276,23219

x10 6
1.75 276.23196

s ([C18 H29,N O]+H)+

1.25-
1
0.75

0.5-

0.254 198.00971 42715746
([C4 H8 CIN3 O2 S]+H)+ | ([C20 H29 CI2 N4 P]+H)+

125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575
Counts vs. Mass-to-Charge (m/z)

Hinh 27. Phé HRMS cua hgp chat 3a

T cac dit kién phd NMR va HRMS cuia (3a) ching ta da xac dinh dwgc cau tric cta
chat nay, dudi day la cdu tric caa (3a) va cac twong tac chinh trong phé HMBC cua né
(hinh 28).

Tt viéc xac dinh cdu tric cta (3a), cac dan xudt con lai trong day ciing dé dang dugc

xac dinh. Sau khi quy két chinh xac cau tric cia cac dan xudt tong hgp dugc, cau tric nay



dugc kiém tra khoi lwgng phan ti bang pho khoi phan gidi cao HRMS va cau tric cta
toan bo cac chat dugc dwa ra nhw ¢ bang 2.

Hinh 28: Cau tric cia chat 3a va twong tac trong pho
HMBC 1V. 5. Hoat tinh sinh hoc cia cac dan xudt ciia zerumbone
IV.5.1. Hoat tinh gdy doc té bao in vitro cua cdc dan xudt

Sau khi tong hop duw gc cac dan xuadt mdéi cia zerumbone, cac dan xudt nay dw gc
danh gia hoat tinh gay doc té bao doi vGi mdt s6 dong té bao ung thw ngwdi nhw ung thw
gan Hep-G2, ung thw ph6i LU, ung thw bach cau cép tinh Jurkat, ung thw ¢6 t¥ cung Hela,
ung thu dai trang SW 480 va ung the v MCF-7. Cac dan xuét dugc pha trong DMSO véi
nong do cao nhat 100 pg/mL, tiép theo cac dung dich nén nay dwgc pha loang thanh cac
dung dich thir ¢6 cac nong do 20, 4, 0,8 va 0,16 pg/mL va tién hanh thit nghiém hoat tinh

gay doc té bao trén vi phiém. Cac hgp chat c6 ICso > 20 pg/mL dugc coi la khong c6 hoat
tinh.

Két qua danh gia hoat tinh gay doc té bao cho thdy hau hét cac dan xudt méi thu dwoc
d éu c6 hoat tinh manh hon zerumbone ban d du (bang 3) trir dan xuét (3e) ctia zerumbone
v6i morpholine khong thé hién hoat tinh. D6i véi dong té bao ung thw gan, cac hgp chat nay
déu thé hién hoat tinh kha manh véi gia tri ICsp nam trong khoang 0,58 - 2,
60 pg/mL. Da6i véi dong ung thw phoi, khong nhiéu cac hgp chat thé hién hoat tinh manh
vGi dong té bao nay nhung cac dan xuat mdi cua zerumbone lai thé hién hoat tinh manh
v6i ICsp tr 0,76-3,11 pg/mL. Hoat tinh cua cac dan xuat nay véi cac dong ung thw mau
Jurkat va ung thw dai trang cling vuot troi hon chat dau zerumbone, diéu nay cho thay sy
ding dan trong viéc lwa chon cac nhém thé gan thém vao zerumbone. Trong cac dan xudt
dem thi nghiém, hgp chat (3a) thé hién hoat tinh manh nhat vGi ca 4 dong té bao thitr nghiém
Hep-G2, LU, Jurkat, Hela, SW 480 va MCF-7 vdi cac gia tri ICs lan lwgt 1a 0,69; 0,76; 0,63;
0,74; 0,67 va 0,90 pg/mL. Hgp chat (3b) cao nhat & dong té bao Hep-G2: 0,58 pg/mL. Hop
chat (3h) la t6 hgp ctia zerumbone v6i murrayafoline A mac du cé kha nang gdy doc cac té
bao ung thu yéu hon mot chiit nhing cac két qua ban dau nay van hoan toan nam trong s6 cac
hoat chat tiém nang cho nghién cttu phat trién thudc theo tiéu chuan



TT Hop chat
0 LU Hep-G2 | Hela Jurkat SW 480 | MCF-7
gay 3a 0,76 0,69 0,74 0,63 0,67 0,90
bao 0,78 0,58 1,14 0,88 1,12 1,03
2 3b
Lt’:ll.
a 3,11 2,19 3,55 2,19 3,00 3,17
3 3c
Xu
zerumbon
2,80 2,60 2,67 1,32 1,48 1,50
4 3d
1C
>20 >20 >20 >20 >20 >20
50 4 3e
(
R 5,48 4,67 5,70 3,80 5,40 5,71
g/mL) 3f
) 31 1,23 1,40 0,91 1,43 2,64 2,12
2,34 1,97 2,84 5,76 7,66 8,76
7 3g
3,43 3,45 3,03 3,08 3,72 4,13
9 3h
6,05 13,34 15,24 6,63 8,15 7,04
7 Zerumbone




8 Ellipticine | 033 0,36 0,38 0,30 0,47 | 038

IV.5.2. Két qua thir nghiém hoat tinh trén thach mém

Bang 4. Hinh anh hién vi cia cac khoi u duéi tac dung cia chat thi

Ky hiéu mau | Nong do mau (pg/ml) Hinh anh khéi u in vitro
Poi chirng (-) 20

3a 20

3h 20

Hoat chat (3a) c6 hoat tinh gay doc té bao manh va hgp chat (3h) c6 ca hai hgp
phan c6 nhitng co ché gay doc r6 rang dén cac té bao ung thw duge chon cho viéc danh
gia kha nang khang u trén thach mém. Két qua danh gia hoat tinh khang u trén thach mém
dwgc chi ¢ cac hinh trong bang 4. So sanh cac hinh anh vé d6 16n va bé mat ctia cac khoi
u trén thach chiing ta c6 thé thay r6 @ mau doi chitng am (DMSO khéng), cac khoi u phat




trién manh, bé mat xu xi, kich thuéc va mat do khoi u 16n. Nguwgce lai & cac mau c6 chira
chat nghién cttu (3a) va (3h) bé mat thach nhan nhui, kich thuéc va mat do khoi u giam di
ro rét. St dung phan mém tinh toan dan dén két qua nhw sau: Khi xt 1y cac khoi u véi
hop chat (3a) thi mat do va kich thuwdc trung binh cta cac khoi u giam lan lwgt la 62,74 va
77,74 % so vdi 16 chitng. D6i v6i mau x 1y véi (3h) thi mat do va kich thudce trung binh
cta cac khéi u giam lan luot la 65,14 va 75,18 % so v§i 16 chiing.



KET LUAN

- Trong dé tai nay, 9 dan xuat dich dv gc diéu ché thanh cong tir zerumbone vdi hiéu
suat 39% - 51% v6i kha nang phan cyc to6t hon, thim qua dvgc mang té bao nhung van
gilt dwgc trung tam hoat tinh chong ung thw dienone. Tat ca cac dan xudt trén déu dugc
xac d inh chinh x4c cdu tric bang cac phwong phap pho hién d ai nhw NMR 1 chiéu, 2
chiéu va pho khoi lvgng phan gidi cao HRMS

- Danh gia hoat tinh cia cac dan xuat mégi vé kha nang gay doc 1én cac dong té bao
ung thw va thdy hoat tinh ctia cac dan xuat déu manh hon zerumbone. Dac biét dang chad y
1a hgp chat (3a) thé hién hoat tinh ch6ng ung thu manh trén cac dong ung thw Hep-G2,
LU, Jurkat, Hela, SW 480 va MCF-7 véi cac gia tri ICsp lan lwgt 1a 0,69; 0,76; 0,63; 0,74;
0,67 va 0,90 pg/mL. Hop chat (3b) cao nhat ¢ dong té bao Hep-G2: 0,58 pg/mL. Mac du
hop chat (3h) khéng thé hién hoat tinh gay ddc té bao ung thw manh nhw mot s6 hgp chat
khac trong day nhung hgp chat nay lai c6 sy t6 hgp cac hoat tinh gdy doc von c6 rat an
twgng cda hai hgp phan zerumbone va murrayafoline A véi nhitng co ché r6 rang trong dé
zerumbone ttc ché yéu t6 NF-kB, ca hgp phan nay va murrayafoline A déu c6 kha nang
dinh huéng té bao ung thw chét theo 1ap trinh (apoptosis) nén rat thich hgp cho cac nghién
cttu tiép. Pay la nhitng két qua danh gia ban dau nhwng thue sy rat c6 y nghia trong viéc
tim kiém céac hgp chat cé nguon goc thién nhién cé kha nang nang cao hiéu qua ¢ng dung
trong y hoc dac biét la ung thw phoi, gan va mau.

- Cac dan xuat mdi (3a) va (3h) da dwgc thir nghiém hoat tinh tc ché khéi u trén thach
meém, két qud chi ra rdng cd 2 hoat chit nay déu cé kha nang lam gidm mat do va kich
thuwdc trung binh cua cac khoi u. Nhitng két qué so bo cho thay hoat chat (3a) lam khoi u
co bé lai tot hon (3h), (3h) ngan chan s di can ctia khoi u tot hon.

HUONG PHAT TRIEN
-Do cac hgp chat nay c6 hoat tinh gay doc té bao tot nén tiém nang stt dung cac hop
chat nay trong linh vuc y dugc rat kha quan, tiép theo cac hop chét nay sé dugc danh gia
mitc d6 gay doc trén cac té bao lanh va nghién cttu co ché gay ddc trén té bao ung thw. Dé

thure hién muc dich nay, hai hop chat (3a) va (3h) da dugc giri sang Khoa dwogc trueong dai
hoc téng hgp Chungnam, Daejon Han Qudc dé nghién citu co ché va tac dung dich.



- Nghién cttu vé cac huéng phan tng khac nham tiép tuc khai thac triét dé kha nang
ung dung chat nay trong linh vic y dugc vi zerumbone c6 thé khai thac lvgng 16n & Viét
Nam.

- Tiép tuc thit nghiém céc tiép tuc hoan thién nghién citu wng dung hgp chat (3a), (3b),
(3h) chuyén héa cac chat nay thanh dang mudi chloride tan trong nwéc d € dé dang sw
dung hon, nghién cttu kha nang khang u & quy mo6 dong vat thyc nghiém nham @ng c
chat nay vao trong y té véi muc dich nang cao hi éu qua cta viéc di éu tri bénh ung thw

phuc vu cho muc tiéu cham séc sitc khde cong dong.
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PHU LUC 1: PHO 'H-NMR CUA (2E,10E)- 7—bromo 2, 9 9-trimethyl-6-methylenecycloundeca-2,10-
dienone (2)
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PHU LUC 2: PHO *C-NMR CUA (2E,10E)-7-bromo-2,9,9-trimethyl-6-methylenecycloundeca-2,10-
dienone (2)
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PHU LUC 3: PHO MS CUA (2E,1OE)-7-bromo-2,9,9—trimethyl-6—
methylenecycloundeca-2,10-dienone (2)
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PHU LUC 4: PHO 'H-NMR CUA (2E,6Z,10E)-6-((isopropylamino)methyl)-2,9,9-
trimethylcycloundeca-2,6,10-trienone (3a)
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PHU LUC 5: PHO 3C-NMR CUA (2E,6Z,10E)-6-((isopropylamino)methyl)-2,9,9-
trimethylcycloundeca-2,6,10-trienone (3a)
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PHU LUC 6: PHO HMBC CUA (2E,6Z,10E)-6-((isopropylamino)methyl)-2,9,9-
trimethylcycloundeca-2,6,10-trienone (3a)
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PHU LUC 7: PHO HSQC CUA (2E,6Z,10E)-6-((isopropylamino)methyl)-2,9,9-trimethylcycloundeca-
2,6,10-trienone (3a)

x10 ©
1754 276.23196

15 ([C18 H29 N O]+H)+

1.25
14
0.75-
0.5-
0.25 158.00971 427.15746
([C4 HB8 CIN3 O2 S[+H)+ , ([C20 H29 CI2 N4 P]J+H)+
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575
Counts vs. Mass-to-Charge (m/z)

PHU LUC 8: PHO HRMS CUA (2E,6Z,10E)-6-((isopropylamino)methyl)-2,9,9-trimethylcycloundeca-
2,6,10-trienone (3a)
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PHU LUC 9: PHO '"H-NMR CcUA (2E,6Z,10E)-2,9,9-trimethyl-6-(piperidin-1-
ylmethyl)cycloundeca-2,6,10-trienone (3b)
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PHU LUC 10: PHO *C-NMR CUA (2E,6Z,10E)-2,9,9-trimethyl-6-(piperidin-1-
ylmethyl)cycloundeca-2,6,10-trienone (3b)
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PHU LUC 11: PHO HRMS CUA (2E,6Z,10E)-2,9,9-trimethyl-6-(piperidin-1-ylmethyl)cycloundeca-
2,6,10-trienone (3b)
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PHU LUC 12: PHO 'H-NMR CcUA (2E,6Z,10E)-2,9,9-trimethyl-6-((4-methylpiperazin-
1-yl)methyl)cycloundeca-2,6,10-trienone (3c)
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PHU LUC 13: PHO *C-NMR CUA (2E,6Z,10E)-2,9,9-trimethyl-6-((4-methylpiperazin-
1-yl)methyl)cycloundeca-2,6,10-trienone (3c)
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PHU LUC 14: PHO HRMS CUA (2E,6Z,10E)-2,9,9-trimethyl-6-((4-methylpiperazin-1-
yl)methyl)cycloundeca-2,6,10-trienone (3c)
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PHU LUC 15: PHO 'H-NMR CUA (2E,6Z,10E)-6-((4-ethylpiperazin-1-yl)methyl)-2,9,9-
trimethylcycloundeca-2,6,10-trienone (3d)
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PHU LUC 16: PHO *C-NMR CUA (2E,6Z,10E)-6-((4-ethylpiperazin-1-yl)methyl)-
2,9,9-trimethylcycloundeca-2,6,10-trienone (3d)
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PHU LUC 17: PHO HRMS CUA (2E,6Z,10E)-6-((4-ethylpiperazin-1-yl)methyl)-2,9,9-
trimethylcycloundeca-2,6,10-trienone (3d)
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PHU LUC 18: PHO 'H-NMR CUA (2E,6Z,10E)-2,9,9-trimethyl-6-(morpholinomethyl)cycloundeca-
2,6,10-trienone (3e)
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PHU LUC 19: PHO 13C-NMR CUA (2E,6Z,10E)-2,9,9-trimethyl-6-(morpholinomethyl)cycloundeca-
2,6,10-trienone (3e)
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PHU LUC 20: PHO HRMS CUA (2E,6Z,10E)-2,9,9-trimethyl-6-(morpholinomethyl)cycloundeca-
2,6,10-trienone (3e)
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PHU LUC 21: PHO 'H-NMR CUA (2E,6Z,10E)-6-((2H-benzo[d][1,2,3]triazol-
2-yDmethyl)-2,9,9-trimethylcycloundeca-2,6,10-trienone (3f)
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PHU LUC 22: PHO 'C-NMR CUA (2E,6Z,10E)-6-((2H-benzo[d][1,2,3]triazol-2-
yl)methyl)-2,9,9-trimethylcycloundeca-2,6,10-trienone (3f)
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PHU LUC 23: PHO HRMS CUA (2E,6Z,10E)-6-((1H-benzo[d][1,2,3]triazol-1-
yl)methyl)-2,9,9-trimethyl cycloundeca -2,6,10-trienone (3f)
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PHU LUC 24: PHO 'H-NMR CUA (2E,6Z,10E)-6-((1H-benzo[d][1,2,3]triazol-1-
yl)methyl)-2,9,9-trimethyl cycloundeca -2,6,10-trienone (3f1)
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PHU LUC 25: PHO >C-NMR CUA (2E,6Z,10E)-6-((1H-benzo[d][1,2,3]triazol-
1-ymethyl)-2,9,9-trimethyl cycloundeca -2,6,10-trienone (3f1)
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PHU LUC 26: PHO HRMS CUA (2E,6Z,10E)-6-((2H-benzo[d][1,2,3]triazol-2-
yDmethyl)-2,9,9-trimethylcycloundeca-2,6,10-trienone (3f1)
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PHU LUC 27: PHO 'H-NMR CUA (2E,6Z,10E)-6-((1H-imidazol-1-yl)methyl)-2,9,9-
trimethylcycloundeca-2,6,10-trienone (3g)
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PHU LUC 28: PHO *C-NMR CUA (2E,6Z,10E)-6-((1H-imidazol-1-yl)methyl)-2,9,9-

trimethylcycloundeca-2,6,10-trienone (3g)
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PHU LUC 29: PHO HRMS CUA (2E,6Z,10E)-6-((1H-imidazol-1-yl)methyl)-2,9,9-trimethylcycloundeca-

2,6,10-trienone (3g)
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PHU LUC 30: PHO '"H-NMR CUA (2E,6Z,10E)-6-((1-methoxy-3-methyl-9H-carbazol-9-yl)methyl)-

2,9,9-trimethylcycloundeca-2,6,10-trienone (3h)
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PHU LUC 31: PHO 'C-NMR CUA (2E,6Z,10E)-6-((1-methoxy-3-methyl-9H-carbazol-9-yl)methyl)-
2,9,9-trimethylcycloundeca-2,6,10-trienone (3h)
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PHU LUC 32: PHO MS CUA (2E,6Z,10E)-6-((1-methoxy-3-methyl-9H-carbazol-9-yl)methyl)-2,9,9-
trimethylcycloundeca-2,6,10-trienone (3h)



